fer would remain unbalanced. Hence, 
stabilizing and matching plates for this 
type of service are important. 


ARC SUPPRESSION 


Half-wave rectifiers may be used across 
inductive circuits carrying direct current 
to suppress arcing across contacts and to 
limit voltage surges. The rectifier is con- 
nected across the inductance, matching the 
polarity of the power supply as shown in 
Figure 17. Thus, the rectifier offers a 
high resistance to the applied voltage and 
alow resistance to the surge current gener- 
ated by the collapse of the field in the in- 
ductive load. 

The electromotive force generated in the 
coil at the instant the applied voltage 
source is broken is 


R+R 
pire (1)? 
R 


The current, z, generated in the coil at 
any time, £, is 
S I 
(RER) 

IL 


(2)7 


¢, = voltage generated with collapse of field 
E=applied voltage 
R=resistance of coil 
R, = forward resistance of rectifier 
t=induced current flowing in forward di- 
rection through R; at time ¢ 
T=time in seconds 
L=inductance in henrys 
¢=2.718 


In formula (1) the induced voltage 


mi Then, if R, ap- 


i . R 
varies in the ratio 


proaches infinity, when the switch is 
opened, ¢, rises and high voltages -are 
generated. This condition exists when the 
contact points are opened to break the cur- 
rent. The air gap between the opening 
contacts becomes ionized and arcing oc- 
curs. This arcing, from the discharge of 
an inductive load, will shorten consider- 
ably the life of contacts, and the applica- 
tion of the proper selenium rectifier will 
reduce this condition to a minimum. 

From formula (2) it can be seen that the 
current 7 at any time ¢ varies with the re- 
sistance R, of the external load. The 
maximum possible current which can be 
induced by the coil will occur when R,=0, 
and t=0. By substitution in formula (2) 
it will be found that z is then equal to J, 
the steady-rate direct current. 

In choosing a rectifier to serve as an arc 
quencher there are two conditions which 
must be met. First the rectifier must be 
able to block safely the steady direct volt- 
age; second, it must be able to carry the 
current without overheating. The largest 
current a spark-quenching rectifier will be 
required to carry is the steady-state direct 
current in the circuit. This condition will 
be found where the number of discharges 
per second is high. When the rate of dis- 
charge is decreased, the size of the recti- 
fier may be decreased. It should be re- 
membered that the ambient temperature 
must be taken into account in this applica- 
tion, as well as for all other applications of 
selenium rectifiers. 


SURGE VOLTAGES AND CURRENTS 


Although excessive voltage or current 
are always undesirable and often cause 
damage to a dry-plate rectifier, selenium 


réctifiers will withstand high overvoltage 
and current for short duration. 

For durations of 20 to 30 microseconds, 
tests show that back voltages as high as 140 
to 250 volts may be applied without break- 
down. This means that the maximum safe 
voltage would be somewhere below 140 
volts. These tests do not mean neces- 
sarily that we should design for such over- 
voltages. This ability to stand overvoltage 
is helpful only in case of emergency voltage 
surges such as may be caused by lightning 
discharges. 

Surge currents in the forward direction 
may exceed the normal rating by 30 to 50 
times for durations of 20 to 30 micro- 
seconds under good contact conditions be- 
tween front electrode and the contactor 
plate. 
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The Centenary of the Morse Telegraph 


HE MAGNITUDE of the telegraph 
A industry, its effect on daily life, the 
“mulus it has given to scientific en- 
quiry and electrical engineering, and 
“specially the influence it had on the 
formation of the AIEE, all combine to 
Make it fitting that our Institute do Morse 
and his associates honor on the 100th 
anniversary of their first public telegraph 
nee between Baltimore, Md., and Wash- 
ington, D. C. A session in recognition of 
the occasion was held during the 1944 
MEE summer technical meeting.!~$ 
teat Biber is professor of electrical engineering and 
tad, = . engineering division, Union College, Schenec- 
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To some of our younger members, it 
may be news that of the 25 men who 
signed the original organization “call” for 
the AIEE published in the April 15, 1884, 
issue of The Operator (the leading American 
electrical journal of that time), 21 were in 
the telegraph business. ‘The first president 
of the Institute was Norvin Green, presi- 
dent of the Western Union Telegraph 
Company. Two of the initial vice- 
presidents and four of the initial managers 
were in the telegraph industry. In suc- 
ceeding years telegraph men continued to 
exercise influence in shaping the destiny 
of the Institute, and today they form a 
valued group of our membership. 

In keeping this centenary we do not 
commemorate the first working telegraph 
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in the world, as it appears that a line 13 
miles in length from Paddington Station 
to West Drayton on the Great Western 
Railway in England was put into opera- 
tion in 1838. This was constructed on 
Professor Charles Wheatstone’s scheme 
employing six wires and five needles, 
wherein two converging needles were 
made to point to letters on a dial. We do 
not observe the anniversary of the inven- 
tion of audible electromagnetic signaling 
at a distance, for Joseph Henry demon- 
strated to his students at the Albany 
Academy, Albany, N. Y., in 1832, the 
ringing cf a bell by electromagnetic action 
through a circuit of a mile of wire. Nor do 
we celebrate the passage of a century since 
Morse first demonstrated publicly the 
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practicability of his invention. Successful 
Operation was shown by Morse (through 
ten miles of wire) in New York City at 
New York University in January 1838, 
in Philadelphia before a committee of the 
Franklin Institute the same month, and 
in Washington in February of that year 
before the House committee of commerce. 

Rather do we celebrate the persistence 
of Morse and his associates in overcoming 
the obstacles they found in their path due 
both to Nature and to man. From the 
year 1844 the development of the telegraph 
industry in the United States was spec- 
tacular. Through the. extension of tele- 
graph lines to all parts of the country 
there came to be aroused an interest in 
this new force or power, electricity, and 
many electrical inventors in other fields 
began in telegraphy. 


EARLY DEVELOPMENTS IN TELEGRAPHY 


It is not appropriate in this paper to 
review in detail the experiments previous 
to Morse’s in which electricity had been 
tried as a means of communicating in- 
telligence. These attempts were very 
numerous; indeed a volume of several 
hundred pages by J. J. Fahie is entitled 
“A History of Electric Telegraphy to the 
Year 1837.” Suffice to say that frictional 
electricity had been used for signaling 
over a distance of some thousands of feet 
nearly 100 years before 1844, and that 
experiments employing dynamic elec- 
tricity with chemical receiving indicators 
had started soon after Volta’s invention 
of the “pile” in 1800. Oersted’s discovery 
in 1820 of the effect of the electric current 
in a wire on a neighboring compass 
needle led to the development of needle 
telegraphs by several European inventors 
in the following years. 

This brings us to Samuel Finley Breese 
Morse. What sort of man was he and 
how did he become interested in the 
electromagnetic telegraph? 

Born in Charlestown, Mass., in 1791, 
the son of a militant orthodox clergyman 
who was one of the distinguished pro- 
moters of a knowledge of geography, he 
was raised in an intellectual atmosphere 
that must have been stimulating to say 
the least. By the time he was 14 he had 
completed the preparatory studies at 
Phillips Andover Academy for Yale 
College and entered there. His self-taught 
skill in art developed to the point where 
during his senior year he was able to charge 
five dollars for miniatures painted on 
ivory. Indeed, as his college work came 
to a close, his interest in art exceeded his 
interest in any academic studies, even in 
natural philosophy, where he was first 
introduced to electricity by Professor 
Silliman. 

He persuaded his father to send him to 
England in 1811 to study art, which he 
did with seriousness of purpose and suc- 
cess. As he left England to return to the 
United States in 1815, he felt that his 
real interest lay in painting historical 
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The transmission of a telegraph 
message between Baltimore and 
Washington in 1844. introduced 
a new era in communication and 
in the practical application of 
electricity and perhaps led 
indirectly to the founding of the 
AIEE. The early struggles and 
discouragements of the artist- 
turned-inventor Samuel Finley 
Breese Morse, at last crowned 
by success, are an exemplary 
chapter in American life. 


scenes which he felt required more imagi- 
nation and were more intellectual than 
portraits. Ironically enough, when he 
started out to earn his living as a painter 
in New England and soon afterward in 
South Carolina, he found that he could 
get commissions for nothing but portraits, 
and these in none too great quantity. In 
the intervals between portrait commissions 
he turned to other interests, showing his 
extraordinary versatility. He and his 
brother were the patentees of a water 
pump, and he worked diligently for a time 
on a marble-cutting machine to make 
easier the carving of statues of this stone. 
On going to live in New York he helped 
to found and became president of the 
National Academy of the Arts of Design. 
He attended Professor Dana’s lectures on 
electromagnetism given at Columbia Col- 
lege. In his early years in New York he 
helped found the Journal of Commerce, 
a paper that has had a long career. He 
was often in straitened financial circum- 
stances. 

With the promise of sufficient financial 
backing to make possible his return to 
England, and a tour of Europe in the 
interests of art, he left New York in 
November 1829 and spent the next three 
years on the continent. While in France 
he noted in his letters the use of the Chappe 
semaphore telegraph devised during the 
French Revolution, and commented on its 
advantages and limitations. 

It was on his return from Europe in 
1832 on board the sailing ship Sully that 
the idea of an electromagnetic telegraph 
seems to have occurred to him. Morse 
later described the circumstances as he 
remembered them. At the lunch table 
about the middle of the trip, Doctor 
C. T. Jackson of Boston who was as 
much interested in “natural philosophy”’ 
as in medicine, was discussing the recent 
experiments by Ampére with Sturgeon’s 
electromagnet. On being asked whether 
the flow of electricity was not retarded 
by the length of the wire, he replied that 
electricity appeared to pass instantly over 
several miles of wire. Morse then said, 
“If this be so, and the presence of elec- 
tricity can be made visible in any desired 
part of the circuit, I see no reason why 
intelligence might not be instantaneously 


Bibber—The Centenary of the Telegraph 


transmitted by electricity to any distance.” 
Morse then left the group and pondered 
ways in which a practical instrument 
could be constructed, making sketches of 
his thoughts in a notebook in which he 
recorded sketches and ideas for paintings. 

His first idea of sending intelligence was 
to use an electromagnetically actuated 
stylus to mark a moving strip of paper 
with dots and dashes appropriately spaced. 
The dots and dashes were to represent 
numbers, which would be used to identify 
numbered words in a dictionary. The 
proper arrangement of dots, dashes, and 
spaces between was to be secured by setting 
type bars with appropriate faces of dots 
and dashes in a “‘port rule” and running 
these at constant speed under a button 
attached to a key in such a way that the 
circuit was opened and closed to corre- 
spond to the projections and depressions 
of the line of type. 

On his return to New York he found the 
same financial difficulties which had 
dogged his steps before, and he returned to 
painting as a livelihood and to politics as 
an avocation. He was appointed professor 
of sculpture and painting in the newly 
formed University of the City of New 
York in 1832, but he received no salary 
except fees from his students and was not 
required to give any lectures. In 1835 he 
was given a new title in New York Uni- 
versity, professor of the literature of the 
arts of design; assigned some regular 
lectures; and granted the free use of a 
large room in the then new Washington 
Square building. 

In the fall of that year he showed a 
working model of his telegraph to friends, 
and in January 1836 a professor of science 
at the university, Leonard D. Gale, visited 
Morse’s rooms and saw his telegraph. 
This was the original model in which a 
pencil was moved transversely on a con- 
tinuously moving paper tape. Painting 
took most of his time, however, and it 
was not until 1837 that the report of a new 
French telegraph stimulated him to re- 
newed effort on his own. He realized that 
he needed scientific help, and enlisted 
Professor Gale as a partner in the enter- 
prise. The latter’s immediate contribu- 
tion came from his knowledge of a pape! 
of Joseph Henry’s dealing with improve- 
ments in electromagnets. Gale suggested 
that instead of a few turns of wire wrapped 
around each leg of a horseshoe receiving 
magnet fed by a “quantity”? battery, 
Morse had better employ a large number 
of turns and use an “intensity” battery. 
The improvement in operation was 
marked. Where difficulty had been ex- 
perienced in sending messages through 4 
hundred feet of wire, it became possible bY 
November 1837 to operate the instrument 
through ten miles of wire. 

The telegraph relay, an essential elemen! 
of the Morse system, was already '” 
Morse’s mind in 1836, according to Gale $ 
later testimony, and a definite workable 
design was shown to Gale in 1837. It 
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appears that Joseph Henry invented the 
relay earlier, but as it had not been de- 
scribed in anything Morse had read, nor 
did Morse make Henry’s acquaintance 
until late in 1837, it was evidently an 
independent invention by Morse. He 
originally conceived of its use as a one-way 
repeater, believing that electromagnetic 
action could not take place over too many 
miles without being ‘“‘renewed”’ by the 
action of another battery. 


IMPROVEMENT OF THE TELEGRAPH 


The House of Representatives in Feb- 
ruary 1837 had passed a resolution direct- 
ing the Secretary of the Treasury to 
investigate the feasibility of setting up a 
“system of telegraphs for the United 
States.” In March 1837 a circular of 
inquiry was issued by the Secretary, and 
Morse was further stimulated to every 
effort to improve his invention. Thus it 
was that he was ready to welcome the 
efforts of Alfred Vail who offered me- 
chanical skill that Morse did not possess, 
and financial support for the enterprise 
through his brother and father. 

Young Vail had graduated at New 
York University in 1836 intending to go 
on with study of theology in preparation 
for the Presbyterian ministry, but the 
chance visit to Professor Morse which he 
made in the early autumn of 1837 changed 
the course of his career. His father was 
the fairly prosperous proprietor of the 
Speedwell Iron Works in New Jersey, 
where Alfred had received an apprentice- 
ship in the mechanic arts. Alfred felt 
certain that he could persuade his father 
and brother to support the telegraph 
enterprise in his name. It seemed to him 
that here was an undertaking into which 
he could put his heart. He and Morse 
then entered into a contract on September 
23, 1837, whereby Vail undertook to 
Construct at his own expense one of the 
telegraphs of Morse’s design to be ex- 
hibited before Congress, and to pay the 
Costs of the exhibition and United States 
Patents. In return Vail was to receive 
one-fourth of all rights in the invention in 
the United States, and a share in any 
loreign patents which he might furnish 
the means to obtain. 

Morse completed a caveat for his patent 
on October 3, 1837. In it he claimed: 


l. À system of signs by which numbers 
are signified. 

2. A set of type adapted to communicate 
the signs. 


3 An apparatus for regulating the move- 


ment of the type so that the electric circuit 
may be made and broken in accordance with 
the moving type. 


4 ; . ; 
'_ A register for recording the signs at the 
receiving end. 


l A dictionary or vocabulary with each 
word numbered. 


6. Modes of laying the conductors to pre- 


erve them from injury. 


DECEMBER 1944 


Looking back on the work of Morse, 
his predecessors, and his contemporaries, 
it can be asserted that his was the first 
recording electromagnetic telegraph. The 
elements of his device were all known at 
the time. He made no new basic dis- 
covery, but he made a new combination 
of the known elements. 

It is to Vail that credit appears to be 
due for changing the relative position of 
the magnet and armature so that a vertical 
motion of the marking stylus was achieved, 
making possible the registration of real 
dots and dashes. 

With the improved recorder and a new 
battery built by Professor Gale, the tele- 
graph was exhibited publicly to the people 
of Morristown, N. J., on January 10 and 
11, 1838, with operation over three miles 
of wire. On January 23 it was shown to 
hundreds of people in New York with the 
new alphabetic code which did away 
with the numbered dictionary, then to a 
committee of the Franklin Institute at 
Philadelphia, and at last shown in the 
committee room of the House committee 
on commerce to that group itself and to 
large numbers of interested Congress- 
men. The demonstration was a complete 
success and the chairman of the committee 
was instructed to report an appropriation 
bill for $30,000 to construct an experi- 
mental line from Baltimore to Washington. 

In the course of the demonstration to 
the committee, its chairman, F. O. J. 
Smith of Maine, had become enthusiastic 
about its money-making possibilities as a 
private enterprise and wanted to become 
a partner. The existing partners, Morse, 
Vail, and Gale, felt the need of an aggres- 
sive assistant in promoting the telegraph 
on the political and economic side, and 
so Smith was taken in. This event was the 
occasion for a formal statement among the 
partners as to their relative shares of 
ownership: Morse, 9; Smith, 4; Vail, 
2; Gale, 1. Vail and Morse had re- 
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duced their interest in order to take Smith 
in, to get the value of his legal services 
and aggressive disposition. 

Morse and Smith left for Europe in the 
spring of 1838 with the hope of obtaining 
foreign patents on Morse’s invention. 
Disappointment came in England where 
the Attorney General ruled that previous 
publication debarred Morse from obtain- 
ing a patent, in France where the dilatory 
procedures of government wore him out, 
and in Russia where the Czar finally 
decided that he did not want telegraphic 
communicationafterall. Thebillreported 
to Congress from Smith’s commerce com- 
mittee did not reach a second reading, so 
hard was it to get the members of the 
House to realize that this was more than 
a fascinating toy. 

Morse returned discouraged in 1839 
and passed through a very troubled period. 
His patent was issued on June 20, 1840. 
But the financial depression that started 
in 1837 had enveloped the whole country 
and even the Vails had no further funds 
to expend in promoting the telegraph. 
Smith had experienced financial reverses. 
Morse now came into prominence and 
secured needed finances as a daguerreo- 
typist, even teaching the art to others for 
a fee. Though he practiced steadily for 
little more than two years, he earned con- 
siderable fame. 

In October 1842 he laid a wire coated 
with pitch from New York’s Battery to 
Governor’s Island and until it was caught 
by a boat’s anchor it provided successful 
communication under water. It was not 
the first submarine telegraph in the world, 
but the first in America. 


BUILDING OF THE FIRST LINES 


During the autumn he again memorial- 
ized Congress and, at the risk of becoming 
penniless, put on a more striking demon- 
stration than ever between two rooms of 
the Capitol. A new appropriation bill 
of $30,000 was reported by the commerce 
committee, but compared to other legis- 
lation it lacked priority. The end of the 
session March 3, 1843, approached. The 
telegraph-appropriation bill passed the 
House on February 21 and it seemed as if 
the jammed Senate calendar could not 
possibly permit of its passage. But after 
Morse had given up hope on March 3, 
so the legend goes, as evening approached, 
and he had returned deeply discouraged 
to his hotel, his bill was passed and signed 
by President Tyler. The young lady who 
called at his hotel the next morning to 
inform him of the great news was Annie 
Ellsworth, daughter of the Commissioner 
of Patents. To her, a little more than a 
year later, Morse gave the privilege of 
composing the first message to be sent over 
the completed line. 

With the Congressional appropriation 
granted, Morse proceeded to plan on 
laying the lines underground, insulated 
in lead pipe two feet below the surface. 
As the available money would not permit 
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purchasing land for a right of way, appli- 
cation was made to the Baltimore and Ohio 
Railway for permission to bury the tele- 
graph wires along its line between Balti- 
more and Washington. The granting of 
permission constituted the start of a co- 
operation between the railway and the 
telegraph that has existed ever since. A 
contract was let for furnishing the lead 
pipe with insulated wires inside. 

The trenching contract was placed with 
F. O. J. Smith for disposition. Into his 
office in Portland, Me., there came one day 
in 1843 a young plow salesman, Ezra 
Cornell, of Ithaca, N. Y., who was later 
to found the university which bears his 
name. At Smith’s request, Cornell in- 
vented a combined plow, cable-reel, and 
filler-in drawn by oxen which successfully 
laid the lead-pipe cable at a rapid rate 
compared to hand trench digging. The 
cable was being laid faster than the maker 
could supply it. Then, after nine miles 
were in the ground, tests showed that the 
insulation had failed. The newspapers 
were following the enterprise closely, and 
Morse could ill afford a failure of his 
cheme now. He arranged with Cornell 
to contrive a breakage of the special 
plowing machine so that time could be 
secured for tests and experiments with 
other manufacturers’ pipe, and other 
methods of insulation. The experiments 
were all disappointing. It was a period 
of deep discouragement, as much of the 
original $30,000 now had been spent. 
But Vail read in an English journal of 
the success which Wheatstone and Cooke 
had attained with wires placed overhead 
on poles after underground lead-pipe cable 
had failed. 

Morse decided that this was the answer 
to the problem, and in February 1844 
work was started on a pole line along the 
railroad right-of-way. Smith in the mean- 
time had become a disturbing element in 
the enterprise, and he and Morse became 
life-long enemies. During the stringing of 
wires on the pole line tests were made 
frequently to make sure that all was well 
this time. In the course of these Alfred 
Vail discarded the “‘port rule” and type 
mechanism by which the code letters were 
sent, and found Morse could read the 
receiving tape just as well when he 
opened and closed the circuit by hand. 
Thus was the telegraph key invented. 

The first formal message sent over the 
completed line composed by Miss Annie 
Ellsworth, “What hath God wrought,” 
was considered prophetic by Morse who 
had high visions of the public service which 
could be rendered by the telegraph. To 
keep the potential power of the telegraph 
for the public good, Morse was anxious 
to have the government buy the patent 
and issue regulated licenses to private 
parties to construct lines, and as well to 
build lines for its own business. But 
Congress was now preoccupied with the 
Mexican troubles, and so it was left for 
private enterprise to develop the new mode 
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of communication, as soon. happened. 

Of the original group of partners, Morse, 
Vail, and Smith continued active in the 
telegraph business. Cornell, who had 
come into the enterprise at the building 
of the Washington-Baltimore line, also 
followed along in the industry. He played 
a large part in the founding of the Western 
Union Company; he was a director for 
15 years, and the largest stockholder for 
20 years. 


SIGNIFICANTS OF THE TELEGRAPH 


In retrospect, what lessons can be 
drawn from the work of Morse and his 
associates? The most evident is that 
indomitable persistence is necessary to 
convince men of the possible utility of new 
technical devices, and that what looks 
like the most serious difficulty of a series 
offered by nature may be the last that 
has to be overcome. Co-operative effort 
was what made the telegraph a technical 
success, and had Smith been of different 
character, co-operation would have has- 
tened its acceptance by Congress and the 
country. The pure scientists, Joseph 
Henry in particular, played a significant 
part. The prompt publication of scien- 
tific discoveries and technical improve- 
ments aids material progress; Henry’s 
paper on the electromagnet and the report 
of Wheatstone’s use of overhead lines are 
striking examples. 

It is interesting to note that three 
features which Morse tried out on the 
Baltimore-Washington line but which were 
later discarded, have returned to use in 
recent years: 


1. A moving paper tape on which the 
message is recorded. 


2. Mechanical rather than manual sending 
of the code impulses. 

3. Laying telephone and telegraph lines 
underground by means of a plow similar to 
that devised by Ezra Cornell. 


Turning now to the material develop- 
ment of the telegraph industry in the 
United States, what does the passage of 
100 years show? In 1844 there were two 
public telegraph stations and a single line 
connecting them. In 1944 there were 
33,000 public message offices; in ad- 
dition there were agency stations by 
which 90,000 places could be reached. 
Used in public message and related serv- 
ices were 2,300,000 wire miles. 

There seems to be no record available 
of the number of public messages sent from 
May 24, 1844, to the end of that year, 
but in the year previous to January 1, 
1944, some 206,000,000 public messages 
were handled. Yet the preceding figures 
do not show completely the development 
of telegraphy in the United States be- 
cause of the large number of private-line 
stations, 20,000 at the beginning of 1944, 
which were served by 1,750,000 circuit 
miles of line. Many more installations 
that are telegraphic in nature are repre- 
sented by the 16,000  teletypewriter 
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(TWX) installations and the 2,000,000 
circuit miles which provide for their 
interconnection. The magnitude of the 
traffic on this 7T WX system may be judged 
from the fact that in the year 1943 more 
than 14,500,000 service connections were 
made, on each of which several messages 
may have passed. 

After observing that “It was perhaps 
no accident that the telegraph in its most 
practical and successful form was invented, 
not by a physicist who had spent years 
in the study of electricity, but by an artist,” 
R. T. Barrett goes on to say, “The genius 
of the great artist consists less in creating 
things than in combining familiar things 
in new relations. Fundamentally he is 
guided by rules with which all painters 
are familiar. When he surpasses his 
fellows, he does so in the skill with which 
he seizes upon commonplace things and 
unites them into creations of consummate 
beauty. It may have been the artist in 
Morse that led him to see, in what other 
men had produced in the field of electrical 
research, the separate elements of the 
telegraph; that enabled him to visualize 
them in new relationships.” 

In the life and work of Morse we can 
identify several features of the “‘American 
spirit” characteristic of our 19th century, 
which has been described so clearly by 
Dixon Ryan Fox in an address before the 
Newcomen Society. Morse showed in 
but few instances anything but a self- 
disciplined decency and concern for truth. 
He had a basic respect for hard work, 
and as a speculator in both art and teleg- 
raphy he was prepared to weight the 
balance with his sweat in the same way 
as the pioneer farmers of the West. 

He was a combination of inventor and 
promoter, of whom the United States was 
fortunate in having several in the last 
century. Typical of many of his time he 
seems to have had a personal philosophy 
that was a blend of idealism and materi- 
alism, with the latter strain tending 
toward dominance. He is an outstanding 
example of the opportunity which 
America, in contrast to Europe, offered 
to a man to rise, fall, rise, fail, and rise 
again. His ultimate success showed that 
this was a land of opportunity, not only 
for young men—and let us remember 
that Morse was 53 years old in 1844— but 
for older men as well. 
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